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PROBLEM TO BE SOLVED: To compensate or recover attitude stability 
lost for emotion expressing actions using the body or hands. 



SOLUTION: A total body motion pattern to realize stable walk is 
obtained by introducing a lower back motion pattern based on a desired 
foot part motion pattern, a ZMP orbit, a body trunk motion pattern, and 
an arm motion pattern. A walking mode of a leg is determined to make 
stable walk in any action condition of a robot including standing straight 
without loving, or walking. When action of the body or hands using the 
upper part of its body is applied when it is standing straight without 
moving, the walking mode of the legs is determined to make stable walk 
in accordance with the walking mode of the upper part of the body. 
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(57) C^i^ft*©|5H] 

±jRa»^$->i. ffl»Djeaa»^*->. zmp 

[It*3!2 ] d>&< t & ±J& TE HHP, tf^SPRy 
HgrelffSSft. ZMP^EWftgicAScfc^ctuKT- 

(a) ixm<DM\ttmmv&tc&<Df&mm, w&m 
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( b ) ttriB^m ( a ) occfc o^snfcsspaKiKa-o- 
ivr z m p mii^^-r s <t . 

(c) mriB^gg ( a ) K&W m^Wt (b) (ciOSSS 

n/c z m p ±-e*- ^ > h am n & *> mmmv>m*-* 

(d) Mgp»tt©«ica^^rBifa©^#a«i^*"> 

10 [ft >m 3 ] 4>fc < £ fe _kftt TR £§P, 

mm-Cffif&Zft, ZMP*5g«fi^cA5J:5ic|a|d_T 
te(c <fc hWm&M&n *> % A y'<D o ' h © gf&^£~ 

(a) ^sfc^n/ctt^^^-r-sfc^cssPMS!). 
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4. 

(b) tMa#a (a) t,c£t)mm$titc&%mmcm~3 

(B) CCfcOKSStifcZMPi-r-t-y^h^ftiJ^ 

(d) ttnaaiK? h©j^fg^ju4ffl(,>-c, HufE^fs 

(B) ^J:^^gtXfcZMP± CD^r-^> h£ffi§B^ 

^ (C) tej:0^6tifc|gia«a«ttoffiiK)B'fcffl(>> 

(E) f«f5#@ (D) K^QjEabetiteffll^fc-^h 
4< 

(F) Bwe^a ( d ) tc«fc o ^n/cfflria^- y > h 

#f^*fM/©*-j*>h*fciEbT» flrse^K (c) 
fcfflB:AT£3M84, 

(G) Kffi^©l^»^T3ri^£#»»>**-> 
*flI1-5Ct?:ff itl,aip'-; KDlfi^>£ 20 

] Mfa#«^w*iwsap*'? htcisj-r* 

MIB^ffi^-r^ttfrlBci*^ htcM-r-SWH**^, X 

tt/t * - > ©si&e -mjE^f^ ms. . 

*«ASC4*W»fi-5l|*a3(c8att©n#'? h© 

(o «. &s«ft. ±js 
h 4©tt^*gSC*»< c 4tc J: ^xm®m$b<D&®im 

^r5fc£it> , 40 

[l#*^7 ] HUi3©#Ji6^f : >l'£ffl^T)g^»«l©i£ 
{H»**»S*S (O tt. BSF|H©mft&fti(89R©H£t 
fcB*»*.Tff-#T £ C 4 *#^4-T £!t3£3H3 ScfBi* 

ffiWf**abS*S (C) «. JSSKKft, ftlttilb. ±18 
Si&fc J: o r £ D SI&E Z M P _h©* - ^ > h {c ^ - y 
**R»«W*affl'rst4*>{c. Ka$©*¥Hl*3«»«: 50 
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7 - y x jRftRBII&lffi 0 "C v MSB*¥ffirt«iiI©-7 - 

c4*#m4-r-sai*3a3{ciB*g©p^y h©mm^a 

#?L/t±¥#4. *!>&< 4 «>4&fT»fP*^-r 
»SP©MgS 5:lifcT*l' bfrhtzZ 2&mm P # ? 
h©fc»©#fTiWffli»«r*r>T. 5*E^i^-t*# 
(D&mtfccx:. ^^^S&<fc5&T¥*©*&&* 

1 0 ] d>& < 4 fe JjBL TJ?5t jgSK. (W^SBR 

MPftii. #»an»^^ir->©i,»-r*i*>x»^»KS-3 
^trasaii' ^ - > ^a-r e c 4 «c j; ^ mm<D± 

cgggsr-^figg tx, z mp **B«naa«:As «t 5 ktk 

(a) 3fa©*f^%*3sr*fc»©ja«uai». »*fa 

4, 

(b) mflBXf-y^ (a) (CifJRjESnJtJBaiJjBBrtC 

s-^ir^-c z MPiuisfsse-r s x f ^ ^4 > 

( c ) v y ( a ) IkZP m&x y-W ( b ) J; 
0 3 nfc Z M P ±r jt > h 3&s» 5 ^ ^ ss^asii 

<d) &&mm<DMitM^-cffim.<D±$t%M'*2--^ 

K J: hmS&ttoKft *> * A y'<Du # ? h © gt^»-> 

(a) s*$nfcs&^^n^T-2»fcis6©®gpa«j. 
±K«tt. «»©s^rw»s*»se^4^^9 

(b) mu^T-w (a) Kjc^assesnfcjaajjBttK: 
s-^^-c z MPttja^iss-r x 7- » ^"4 . 

(O ffftaptf'f boftm&^'rfr&m^-c. mriaxf- 

^ (B) ic<fc9t££3ftfcZMP±t?*--><> h#s#f 

(D) ff!BP#"? hOKB^^sffltir. friax-?-^ 

7* (B) (cjrD^SnfcZMPi©*"^^ f-^MM 
#m (C) K < fc0^ab6nfcwf|gjBaB©ffi<HW^ffl^>r 
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(e) fflmxTv (d) \c j o e>nfc^&- ^ > h 
(F) (d) tawwrt-^> h 

ifis ^<D^mi±-C&tHt. iSZMPlictetfl, 
(C) fdHftATSX^^i. 

(g> «aKMii©»Ka-3i,>r9fa©^j»»^-*--> 
[tt#« 1 3 ] m^wm^Mmwa^ v v icmt 

< 3? - xommm -miE^n sz^v?. 
zmzzc zn>!mi 2«ciats©p*'5> h 

ft. ±KJi«{cj:or*c*iKezMP±©*-y>h 
4, ^©*¥ffirt«ftfcj:or£t;.5S5£ZMP_k© 

<omm*>m>%, 30 

ciftftfifSII*!! 2KEtt©n#* h© gft^j 
»->©£jfefrfc 

2 fCtBtg© © gft^ » - >©£fifcfra . 

[»#JS 1 7 ] |frlg©#Mffi*-r^€ffl^rssiil3««i© 
iffi(H»**«b«x^»^ (C) B. figftlft, W&m 

ft. ±jKa»«:«fcr>r*csaa3ezMP±©*-y>h 

iC7~UiM^MPIJ£jSffl-sr£4 4iMc. )glH$©7,k¥B 40 
ft«ftfc 7 - >J bX . HSI57K¥ffirt«t 

at©7-»J:c«#*j|tHit,T, S6«c3!7-yi«HWH 
H4»ffl-r 3 C 4 (CJ: ~> r ®gP«a&©iSffi(»?^*«55 . 
C4*#»4"J-.&lll3fcJBl 2(£8BW©njifs> f-©«ft/l 
»->©^^jfe 

[fi^ffl 1 8 ] ±.fo<DM< / Ezm.m-?z>-tc)!b<Dim<DMB 
■v h ©/c*©^tfftijffli*s-r * -3 r , 

*©*fcS(ciSDT. S5££m?££J:5&T*»©2#i? 50 
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[8»*JI 19]^<i fe jjfc Ttt£. JSSP. 

oro -cigj&g ft, mibt^k: «t zma»*i&ft 

■7<DU#°j h ©£#Sft^ % - >£*&#£T* o T . 
< 4 fclKift^ £ - > 4 . ffigCJEgftllM * - 

>. zmp«ioS > i*$f=3cat6^'^->©^-rn^xtt^: 

JHSiBtt^f -^Sjimr^C 4KJ: <omm(D-£MMM 

a. 

ft. MiBTtetc j; zm^mihzft *>zj 

smc < 4 «>_hiKan»^* > 4 . £E*©jsafinb^ £ - 
>. zMPfiii, ft#spa»^ ^ ->©^-rn^x5*^ 

C4*«F»4fScmC9 K 

CW»r«WtS ft, WIBTMOC J: Z> W^tt^tf 5 f 
^•©njK^ h©JWtt^f->^)eaai*WT'5njK» h 

s>riBaKi^-^->i^gB. Jj£Ub^ar~>&. ffi 
*©sap»tt^*->. zMPmii. *m*»»'«*-> 

©^•fft^XB^PJC*'?!,^ > na5Stt^ - ^ - >^r^ 
tHT 5 C 4 (c J: «3 @f 2©±#M«J^- 

O'MSP-C^S ti, Z M P *«B«fi«tcA* «fc 5 tctMB 

(b) tfflB^K (a) KJ;ij«8eSftytaiKWBr{ca-^ 

( c ) IWB^S ( a ) &&mZ¥St ( b ) icj;^) K^S 
ftfc ZMP ±T*- y > h ^ 0 a ^ jjg§|$jSi!,(Df$?£3j< 

a&^.^S4. 

(d) JRfiBaBtt©jBKa-2H,»r»fa©^JBHft'''«*-> 
TJSK J: S»a»«4fT 5 * >f 7'©n * : „ h ©antt^-c * 



4, 

<b) ate*© (a) tc£t)W>i£.$titc£.mmMt l c : m~3 

l»t: Z M P W1*K£? 5 *K 4 . 

(D) Miao^y KD^^r^^ffl^r, uia^m 

(B) (C«fc0^3tlft:ZMP±CD*-^> h^HJfa^- 

(E) sna^a (D) fcj;(3*fep,nfci«ia*-y> h 

4. 

(f) Mia^K (d) ccj:o*»6tifcaiia*-y> r 
7^1/©-*- y > h £4SiE . fflna#S ( c ) 
< g ) HauattojBcca-^^r Brao^Jta*-'^ * - > 

[fi*J8 2 4 ] Wia^ffi^f-'JKiWfBP^'-y hocH-r 

*ffiaj^*'7 s ^ttmrfapjK y Kcng-rspwf**^^. x 

Ct*Uiit 2 3 CC IBtg© P # ; * h . 
[if#S2 5] 

(co mu<D#nm*7 : )\'*m^wumn<D&w& 
5 c t *#«4 -r zn&m 2 3 tcfa«©n # :» 

k 

ifflHj!**#«>s^s (o aguatt, ± 

c 4 £#ISe 4 -r 2 3 fciatt© a # : ^ h . 
mmzmtbz>^& co b. b#p b i©m^^ji^©m 

iB*8©a>K? K 

JSdtMic J: o r * D -2. Z M P ±©* - ^ > r «c 7 - 
U xMPt^iSffl-T & 4 4 fc&C, KaB©*¥ffil*J»tt 
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C 4 (c J: oTKaBI«l©ifiiH»**»*» 
[0001] 

h©fc«)©^f»ilgR^tf»*S«c^O . # 
ffl>uifc h^;u&£©ifi:£^TS©,8^#-X 

[0002] micm-L < «. 2 jaaa*fTtc 

J; -5 WSCBWtefT 5 4 4 icWS|5©±5c ttMtt*>gK& 

^iffin^ 9 i- ©fceb©^f wfflseaoicf iwaw 

«^Utt*s62fitcJ:S3c3S&ff*KS5|-i-SniK7 h© 
[0003] 

IH©«6fPK(EHifca»*ff 5 ««Slg© Ci5 r ^ 
H il^ 0 Pi^y h©fgfHtt. X7^"ig©"ROBO 

TAdK^^)'*ccfi*-rs4mt>n-ct,^„ t>*iHK 

fcWP*'? h*t|rSbte«£>«:©«l 9 6 o¥ft*a»e> 

hi&i'©M*fflP^^ h (industrial robot) ~C&>-? 

[0 004] *ffi-C«. t h-^-tJ-;U^i'©2SilAt^T 

30 *'fT ^ MM<D»WJ t} =. X A*>ttffc£« L /cJW^ttl P 

nda-r*OT3SSB«*ijiJRu. Hffl{fc^©tift4>a; 

*otm»4. 2JEiiAi(cJ:^WiS;^«)« > PiS©# 
[0 00 5] m£MMvi-$v bit, m.tt6E.&±r:* 

[0 00 6] W^lf, ^P3^P3 - 1 8 4 7 8 2-*f£3R(C 

40 WS^fp iK » h © 5 % . JP^J; o Tfct^-r 

[0 00 7] Sfc, ^13^5 - 3 0 5 5 7 9-^&««C 
B. W^ttPrH^ h©Mf»«gKO^T^Lr 
R4H««:Ktt©*ff«HBa6««. ZMP (Zero M 
omentFtoint) r^*>^tfr-5ilr©)*S^J{Cj;S*- 

^(C^IJfflTS*)©^*^,, fil, |5l^EKI5tSc©a 1 * 
SrfcWSi^iC. *-^>r£fPffl-f5M*2 4B-/ 

50 r«!&<, S8Rfi^4Lr©«R«jBWi©«jR«:t£* 
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So 

[0008] Wi^aftnsKf r©asKB 

S£SB £ tifzmmm 2 fife «fc SifcfcMf £tf 5 

C£(c*3„ EW^g^fcn^.^^ 2a*fflt,>fc 
ra-M3aWfHfc*fln& 0. AlBOffiSBLh'COfE 

SBWtticte^ tttWH-i «fc 9 ic W»T 

So 

[0 00 9] fc r©^#-=-XA-£>SfrfF£:£$ ^ U 

B rAPalMj <DU#y b (humanoid robot) £Pf.&„ A 
©ffe©B?i?£?§±©*§* &*MBCe*tf&AAH£tt®£8l 

[ooio] jfcAftttatf? i-b. lH*isi«oS*aw 

©&©£> x>£— l-S#J©*>©£icASlJ-r 
3C£#ST?§J:5. 

[0011] «5#©jS*SW©i3!K» r«« • 
* ■ JifBHOfWr * -5 . C ©«© a » h B. jg*_L 

_h©^±©£s-e& o . 2 s*tf *mmt b-t-s &© 

XA^»fp^*-XA««gi o-c&gctcira-*- s 
M»fUto>. Win*. ^Mm^mM-t^fcisb 

£•© a as gums l x b* ag-r s £ t > -> -tdsmuofm 

#13^5. c©*s*. 2js*Mf£flil£'fc, atf* r 

[0012] C*liC*f U lfe#©x>#-^-f >^> h 
SW©W5$f£ibn#* hB, KfHt4fWrS4t>94 
iSMii^cfc^, £ffi^©&©(cm#L?d4S£f# 

K«3S -€•© Si(c Rrf &ttfls 4JI31-T SCi £M± 

B, t h*>?*&£®^®Ai,>aftank£x s » u- 
rTSfcLL, *^*^S*«-CA-5,C£^igS C© 
Sn^icfci^-C. t r£Sl</cx>£-7^ >y > r -a 
Hi. ££(c rAIHSntf? hj iPfAfcffljCL 

[0013] B-rscc. o^iitcjwie^ttPsK^ ht«,» 
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[0014] RtcJBfciOJ: 5tc. A#B»[W©IWflrr& 
CSftg^^ciWJL^^ c ft BRSB WK 5* 

^4 < i t# i o©7 ^ - ^^set-rs^s*^ 

-rx'^£-^tf-©t|£>6fe^pJtg(c^L^„ 4fc. g& 

m<otcib<D9mm.&mm.mM&ttcmA-i / -c o t >> . 

[0015] fel±*5S*-rntf. AlHfflBJfff us. M 

20 *r©*§£\ $6«C. A#«fc0*>tt43&>tC5l>!&^aaffi 
€rH^ U tt Wtittft btel,* t Sfr*«H § 4i3fRT * 

So 

[0016] ifc, 2J!tt£$fT*?T 'JJW^tta^ir 

sj<5» h©*i^ t h^f ;b%£©ftitt«iWci3y|,li 
[0017] 

[^j&Sjg^Li^i-rSISJS] 4C3-C. thW 
[0018] H**i§{c*Jl»T. IMSi)^»*a5«3B» T 

¥SHD#±*mm. ^f-^-e©ffeT¥#©nJ«dt^© 

40 ^-rn©ffiM4ifetf*>ti5. Sfc, JMBO^^fi'JKJ: 
h^ffi^-r*. t h*»1Kfctt£9l§S©BH&B. e*WOC 
tt»*iE1!tKltJ*«- S ttft * S r iff 5 «fc 5 Kfc 6ftT 

[0019] f6^r, AiimaiKv HOs^xummfiw 

JMUD^ROtt^-ttttl*. Wot, 
50 *&%miWBilfi&B £ tt r < So 
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[0 02 0 ] 2 JSSfcff fc «fc 5Wi^St>£tT ^-f^©o 

C tl t>G£fc<DUM<D& < B, Z M P ( Zero Moment Poi n 
t) . rtt:bfc#fT*S£*©fls52;{c<fc5*--y>h 

<t % 4flcffi±© s«« k— as a s j: 5 tea 

COM® T & * £ . 

[0 02 1 ] #j?LB, #1¥5 - 3 0 5 5 7 9-Sf£3BCC 

GftofPAMraiK? HB, ZMP#s-fe:P £ft&j*ffi± 
©j6*a««c-8:3-tf s J: 5 tc ur^se^¥%fr 5 «fc 10 

[0 02 2] Sfc, «W¥5 - 3 0 5 5 8 1 ^SfBfCta 
«©IKgiiin # » H*. Z M P *tS3#3Hif* ( ^ft 

jb> xb. ti, ssj^jc z m p w^m&mfo 

SK**j:5fc^Lfc. c©M*. ?telft:£"£SWT 

*>3f jaSHt^W Z M P ©&*§# & , ^tf O^14©[oj 

Jb£0 .SCimi. 
[0 02 3] Sfc, #38^5 - 3 0 5 5 8 3 ^S$R(C 
B. IIESfttniK? KD$*aK*ZMPl«a»cJ: 20 
^XfflMTZ&lc-o^mTjkLX^Z. ISIS 

■ f-*i*mi<\ zmp zmmtsic— & $-t±s 

<£ 5 tcj»aPM«S*«g»r 5 £ £ *> tc, ±#©ffi*8f*fctH 

t * «tt * a u»K*a«> set r^^m^-c * s . 

[0 02 4] «WF5 - 3 0 5 58 5-StSfRfc: 

B> WESBH&p *J« » h ©*iliifiig£ Z M P SUfigtc J: 

mamomjmMutfv fb. zMPg^&ginai 

^r*fc»5R^*I8ftr**'. XB, ZMPBflfeg^fr 
[0 02 5 ] 1tllPP5 - 3 0 5 5 8 6-5§S$g«C 

a:. wsi^Kin # ? h ommmm* zmp s«&mk: <t 40 

[0 02 6 ] $ fc. 09*. B , r 2 JS2fc?T P *K f h 

»j <*ar#2jK) -xnmiwrnvm •m&mzz (a) 
(HSfne 1^2^) . r& r±f*iiiti(c j: 0 3*fc*-y 
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g«n#v h^ijfy^A, 1 992^5^210, 2 

29) t££i,cu. 'p%:< ±b±fticmm-c% z>±.tmm 

[0027] ±EK3ttffcKWB«i;r. ± 

^^©tt^^^Ufc^Wffl^^^fM^^tT 

#y h©^f*tc, ^SLft:£*©fc&fc#tT*ii&#IS»t£ 
fe->fc*S^(c, ±*#©^« (^m^tttr) ^aigb 

# K J; 5 *iM^> =Sr«i(4 CC 0 X t » S C £ CC fl!j % 6 & t > „ $ 
fc, JJE©*&««:E*83 hfcWS»»n si? » htt. i<> 

[0028] *mw&. ±MLtt£'>iiimtma*m 

mbtch<DT&<0, *#©y^-XA-^S(l 

[0 0 2 9 ] *|6?8©EJtt&afl ( !J«. WAtf fc b&y* 

SISR^tf§IJiS3W?S*ii«-r ^> C £ (C £> 5 . 
[0 03 0 ] *«?8©M!tt*BW«. 2SB!3i*ff(C c k 
S»35»tt*tf 9 £ £ feKWSP©±CCB)Hflt^roaiJ. K 

fiSB*'^ h©fcd&©, «tl3ft*fffW8P««RC^T 

[0 03 1 ] *»ia©M«cSBW«. t h«:fii»e«Stt 

[0 03 2] *«IB©|E«CSBW«. 2Hitit^fK: <fc 
hn^n^Vr *) £ £ *> ec W»©±ce BP*^Hl». n 
ft: ar©t»to«>4 Ji^**i^|gsnr ft: sosK » h icfcc^ 
r . »m <o <o ft £'±*#^*©^»^»fP©fc 
»K*t>n«d»^3eft**M^o < Biaas-ti'-sc £ 

[0 0 3 3 ] *«W©Hft:4gWB. ±¥#©#^C)£ 

cx&mmrc * ^ j: 9 fcT¥*©*#s*fc5&r ^> c £ 

*5-c#^, 2Si£2:*ffMn^ ^ h©fcest»©fttifc^f 
£tt, SHWfcfc^r rpg«SftS©B*Jft5>J^fbj * 
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**) . 

[0034] 

&jUXtj:$titci><D-C$>t) , ^©31 1 ©{IiJM«, d>£c< 
ifeTJSiWfaJiHSIWflteSSn. TKtc<fcS«35» 
■fofcfr 5 * 4 7"©n#' » f- ©*tr*fflBa»y4*fT«l» 

# - > ft^T 4CiK«t5 jMfn*©****/-* * 
~ > ft f# £ c £ ft m £ "T 5 a h ©*tT*«PitaX io 

[0 03 5] £ fc, *&W<Dm2 ©fljffitt. 4>& < 4 6 
TJ8£tt»MB£»TMtfiSi*ft. ZMP#&Bffi««<:A 

^rWJffll»«3tia^ff«RW*J*r tot, < a ) S 

4. (b) wiB^iaXB^-f-y^" (a) Ki^S^n 
f^'i, (c) (TB*8R«Xf9^ (b) KJ:0R 20 

iKf-^'i, ( d ) m%mw>(Dmc & 

T h c £ ft WSk £ t h n *~ v V <omf fflWgi&X 
[0 0 3 6] * fc, *«W©» 3 ©MH«. 4>& < £ fc 

tjs £ f*»gji mmmwL s n . z m p *j g ace a 

5«fcMcTJ&{cJ:-5W5Sa£S&ftff ^-^©Ptff? h © 

nfc»fp*!5Sf 5fca>©£»au«K [*#Mas, ±j&« 30 

£. (B) (A) tcJ;^K«3n 

it&tmmcm^ x z m p *at*sj£r 5 ^kx« x 

(C) Hfliaa*'^ Ko^HBfflf^e^^fflir* 
r, iisa^a^f?^ (b) (Ccto^3nfcZM 
P ±t?* - y>h#gj«3^5 K«RjfflHr©i&ft(lK«3»> £ 
?SX»^r ? y £ . ( D ) 8WBn # v v omm^fji 
ftJEt>T, WIB^XBXr-^y (B) KJ;fJS€3n 

m>z^mxitx7-v7±. (e) wria^mxwx^ ? 40 

7* (C) . ^ISXttXf^T' (D) ©#£{««?© 

xssxf » •?•£ . ( f ) «ma*Kx«x 7- 9 ^ ( c ) , 

(D) ©SififK»©M*Sffffi© 

5^^±-c*ti{i. sse z m p±k*jw zimmfr 

;b©*-^> hftfSlEGT, jwiB#& (C) iCff^AT 
SfSXIWf^i. (G) JR«5SU»©JSK:*-^»-C 

£ &«hk i«a#-; f ©^tf » msmx.i*mf mm* 

&"C*S„ 50 
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[0 03 7 ] *^©H3©WM(C^-5PjKf h©^tf 
ti. luteal hKH-J-SPKf**^!/. Xtt. 

J: 5 ttiEffi*^* wfflr 4 c £ «c <fc •? . mmmvtc 
ttxDnmmzMatemm-? s c £ # -5 . 

[0 03 8 ] iSfc, *»W©*3©WffiK«SOJi<9 h 
©*fr«ll9lllXtt*tfWaWj£». 3 6(c. (CO 

mzoimzs* f 1 ^ ft ffl^ r MSBa«6©iamMft *a 5 

^SXttxf^ (C) fcfc^r^a&fciafEOSrB^fe 
JSaift^' ^ ->©SK« -ftiEfttf 5 T y y 

ftAfitor^rfciti. 

[0 03 9 ] Sfc, *^©^3 ©ffliJSicf*sn^ h 

m^?>V*m^ r JH»»tt©ifi(HJB«*at> 3 ^©Xtt X 

TSDSiSZMPlCDt-^Ohi, II§R©?K¥®F*3 
M»J{Cj;-oT*D5^ZMP±©^-^> h£©^ 
77?S^ft^ < C £ tc J: o r «ISI5S»j©fifHft?ft^to2. «fc 

[0040] wrfew^as^-r^ftffl^Tii 

aKltt©ifi<H)Bft*«&-5^aX«x-f 9^" (C) B. H# 
[0 04 1] *sir»tt. iK©*Mtf;^ffloti 

§P«ft©£{H«ft*<*3^l£XttXir »^ (C) tt, JS 

±©^&-^ > hdcy— <j x-mmmmzmm-rzt ± *> 

tc . Hgp©7K¥lirtMKi(c ^ - U i,f«JSi ftiififfl 0 

KSP7K¥SF , 3«ijt©^-';i«i!(ft#tiJb-c. 3 6 
tciE7 - y xMifcMP^ftjiffl-r -s> c £ tc j: riRSpa» 

[0 042] S/c. *^©04©WJ®«. ±*©«lfp 

£ «>*ff»f^*^ar 4fe8&©wa5©iwfi5*#^fcT¥ 

#£ 35i?> t£ &mf So h ©fc»©^f ftUIP$|gX» 

tfr * S J; ^ ttT¥*©*S*»«rr tZWtikt-? 
§0**7 h ©^fMtaggX«*tfM©#£r A 4= 
[0 04 3] 

warasctcfcj-iw:, jaa9«6©fl!i«:. ^a«i^±isa 

tt©tWEtc»-5i,>r^3©Nf H«lftJRgPit«rft*3S-r S 
C£*5-C^5o i*#««i^±)}$a«)£« > JSHBO-^^B 

«3 a: £©p # » h ©±¥#ftEt,>fca3WE-r&fc*>± 
^©^stcffl^-rSo 

[0044] -r^cto^, n*r-y bmm.MPfVS^W&^ 
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{*©^©fc&(c*fc>*ifc;-?^ > J: 9 ft) Ttt 

[0045] #H9I®3 e.KftOgW> «F«^M^iB. 

[0 04 6] 

©H«s#!l£fftj?-f£„ 
[0047)11 KC^2 Ktt##^©ggJIKC«Sft.5 

AMSo^ f r i o o Virata #«#©&**> east, 
h i o o#MMrznmn&MM&*&iti\c5x\j 

[0 04 8] m3lC7jkf£5t<C. MSmntfv h 1 0 0 

[0049] nv 1 &£&4-*ttnfftt> mwflsa-tt 

[0 05 0 ] *fc. gJ&SBB. IMIpf7?#8£, « 
W»ia-.M*9£. ±W3-«il 0i> HHflf£9?N 
1 1 i. flM83-#l 2i, ^IKSf7?il 3i, 

»l5tt, HHHtB, 8EBfc4MDJS*$tr£W«s- £££ 30 
SSflBiffrCibS. flU 5©«&fP«n#? h 1 0 

#mN* 7 a tsar * wr sits. 

[0 05 1 ] fttttttt. ft#f^#5£, #ft 

o-Aiet. fl*3-N7£l>9 3S&K€*-r&. 
[0 05 2] ifc. TKSWKRT *«*©»»». flSW 

Oi. JS#WttP-.M*2 li. J£gP2 2i-T#Rg§n 40 

;H*1 8©5t£B, #09MWefliSnjK?» h 1 0 0©BS 
MB&m.^'mkrh, A#©J&aB2 2«IQRicB3HMfi& 

•a*ssa©j^**^fliietf*r*£#. *jfeMMK 

[0 05 3 ] JW±**KS^ti«. aib© 
C1jN» r 1 0 0£#£ IttJ, ^tf"T3 + 7X2 + 3 + 
6x2 = 3 2afiS4Wt5CitC«:^ {flU x># 
~=r -f > p< > h |ojW©AMMa #?H00 rt^f L i> so 
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3 2 S&ftKIK£3ft«frc&tt<r>. Kit • WfLh©IW 
[0 054] _BfilsfcJ:9ttAN&a>K? r 1 0 0ifi& 

rmmtmzn £©gf8#> 6 , t^*^x-# 

^ • h{CF*3jSEbfc*-f^©/J^AC-y--sJ< • 7^ 

? a l»$4SK-fSCiilfc. C©1©AC 
7?*»x-#{c|flO-CB, ^^.B*tHMACc 
gECC^?g3nTl>S!it!l¥l 1 -3 3 38 6-^BJffl«{C 

[0 05 5 ] S4(CB> AlHMPtf^ h 1 0 0©ftljflr> 

AlfflSo^f H 0 0B, t r©0J8**3il.fc«*« 
^•^3 0, 40, 50R/L, 6 0R/L£. Si 
HS^x » h IBI©fiH»»fP*|SSB-r Sfc&©*EWfiP£fT 
SMflHix* h 8 0 i-CflUSSn* (fib, RMLO 

&*b. *&af£©s<f*svr«s»r*5. «thi 

'fH) a 

[0056] Area*? h i o o±W(Dmmz. mm 
v b 8 o cc «fc o rt^swcc#jffli$:n-s. ffHjffli^- ? 

F8 0B, CPU (Central Processing Unit) 

y«©isiaiS3>#-*>h (H^oftto -rfluss 

n53E*Uf|IgI58 1 i> «Win8-¥»njl?» h 1 0 0(DSS 
J$S5p5£©:r-£-?>:3-?> F©SS«rtr ^ -7 x 

[0 05 7] *»W*^»-rS±"C. COWfPJti^ h 
8 0©«flBi3TB«{cR3e3nftl». H4-CB*»»P^ 
xy h4 0«c««3tin>s*t. aMgp^^ » h 3 o (c*s 
MVX &5^B, a^'-y h 1 0 O^KciWfflJa- 
•y h 8 0 ^IBIibt, Utf-y b 1 0 0*ftittftfL 

[0 05 8 ] l33(C^LfcPsKy h 1 0 0|*J©£-Mfi&g 

^5tiS„ vm^L-v H3 0tC«. 1TM«53 

-W2. EDMS e ?*1&3. «rM»n-;l'*4©*<r* 

[0 05 9] {$^§15^^. h 4 0 CCB. 5. 

*W5. wfo-jnie, ##a-*i7©«*4*H-r 
*^x-^a 6 . tt^s-ttr^*^. x-^A ? *sie<»5 

[0060] £/c, h 5 0 R/L(t ±B6jl 
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x* h5 lR/Li. MMIS^--7 F52R/Li, f) 
flSxx„ h5 3R/L{cffl^Mt,3ft&^ HMD 1=9? 

fill. W(tn-*iiz. ¥#MVfcr??Nl 

3, ^w«sD-jmi4©su*«3i-r«wRi«5t9 

[0 06 1 ] *fc. WSEax-, h 6 0 R/Ltt. Alfigli 
ax? r 6 lR/Li. J^x^-y f- 6 2 R/Li, MSP 
=L~y h8 3R/LK.M5Mt2ti?>&, JSWgS 3 -fill 1 
6, JKTOf^ttl 7, KBBIBO-JHI1 8. MfflS 
fulfil 9, SlTBflS5f y ?M20. JSfHBfi5a-;u 
lCD#**^tH-r&JHHa53-ttTd'? i *x-4rA 

16> JSWflffcrv^lliT** »i-*A„, J&Wgfin-;!/ 
WT*?*x-£A 1Sl JBEMfBfcTvfWri'f »x-3r 

[0 06 2 ] SMfflKCEC^tlfcT^aX-irA,. 

^-r^cD/jNMAc-tJ--* - t^?^.x-^ mm) -c$> 

[0 06 3] al«|5x.=. •jMO, f$#g|3ax r 4 0 , 
JRSS ax .^5 0, SJWSxx vhBOft £©£*H»x 
i»FSK, 7^?-ai" #|g»* Wffl©iiJ$BUg|5 3 
5, 4 5,-5 5, 6 5#ffif8$ft-tVS,, 5 6iC, #1 
§P 6 OR, L © JSJS* 1 ** 0 %tft tfiT -5 ^ttjffi 

■>h4o rt(c«. mmzmti-r zmz-zyy 9 3 

[0 064] ^§IJfflIgP8 OB, #-fe>^9 l~9 3©ffi 
#Kj£gLTMlWaraB3 5. 4 5, 5 5, 6 

at6waw»4m>. Ansa*? h i o o©±js. » 
«, x— «f • n-7> sspasb, zmp 

(Zero Moment Point) flit. ft^agfr. ±J&&i&. Jg 

o fc«i^?rJ|^TS 37>F 3 5, 45, 
5 5, 6 5(C|sii-r.S 0 Lt, §<?©IiJftlW3 5, 
4 5 -"Ctt. i*«iPSP8 1 *6©ata7> KSrUHRl/ 
r. S7ff*i-^A ! , A,-ccStorK*Wfl9e^ 
*HtfrTS. CC-Cf^ TZMPJ itt, ^tftfJ©J^JS 
;*JSC «t 3 * > h # -fe'P i & £J*ffi_L©t&© C £ 
0, */c, rzMPfiiij £B, WUintfv H00 

[0 06 5 ] 2fEje56WC«. tjaWKUHS K^-T^K 
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(C^a^a^^KCg^^^r^fSIJISP©?!!*^!?: 
fT5<fc9«cfcoTI,>S. 3^©Amio#5- H00 

[ 0 0 6 6 ] 0 5 &CB. *»S^|ic^S*tT*W©lt* 

©/c&tcaSAsns, aibsoij«» f i o oosmsm-? 

[0 0 6 7 ] 0 5CCfct,^r. O-XYZlSBiJftS 

O' -X' Y' Z' StItiD#-?H0 0ii^Cg| 

"COS. HHKj5%r*Rja*9 s * , CH:. i B i #@(C-^ 
it6tifc»^[*a-r»it^'C* 9 . m, B i #@©K,£ 
©®S, r * , B i SBOWj&Dfi*'** h A/ ({SOS 

ab&*$) 4a-rk©£-rs„ f^-rsKgm 

*(Jf|Kcfc^-C#icfi5^KgPK^©«a«m h , ^©fir 
KX*h*ttr' , (r* „„, r* „», r' hI ) il, 
ZMP©^-^*' h;b4 r ' ...itS. 
20 [ 0 0 6 8 ] m 5 t,Cm?#j^<D&W£Mi&.*:'rMcte 

[0 06 9] c© d; 5 ft^a^a^^nj, stta«T 

[0 07 0] ( 1 ) u#v h 1 0 0^f*©«a^=lr* 

(2) ff**s9:5rr-5. ft^©iKe#ffitt. ^n-^©-7 

x a r ;u A*r * o x i> . Bff^©MM'J sc'^ fc g ifiigj 
30 ©t,>-m-c'kfltfc>&t,\ 

(5) ^«c»iaiH«cD*sKjS"rtttj%*{tHi±*je 

[0 07 1] ^Hg^rMZ. Wt>(*. «7-<+'7 U-A 

IfcW-Ctt. H5£Ji-C&¥iJ6J:5(c. c©^®,^K* 
40 WW, Iff, m^W. HSB. SO*. MS 

[0 07 2] EI 5 {cSVr^H^^^JKJOKafflHR 

f. 3-d©01g*tt3e^-S«>©t?*S (B8K«, ^ 
* ^^©M^ac&AH 4^ b r o > S ©r . HIS 

[0073] sfctvc, *^asefiK:«sAiaisoji? » h 1 
o o «c*iWs^ff*ijffli©Mii^Jiifcoc>rmBj-r-5. 

50 [0 0 7 4]Oifi-;hB, tW^-rSMK^feifiK 



(10) 
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SJ:5Cc:&-?-ct,>£„ ^mMMttCffiZuyti? MOO© 

ffi«©jE§Ki«i^s->, zMPDiit. mm® 

oJ#6 £ 5)!IliPiIIM£ - h Jz *> tcfc -3 x t» 

&„ CCtf ^ZMP (Zero Moment Point) ftjli 

^i^w^te,©ci4f^ («ras) . io 

[0 07 5] *m&m<D J: 5 ecH-J&6* 6 S =&J#^ 2 
fia&ff IB # v h (13 £#M© C £ ) ©flte> &£gB 
2 2 R/L©firaiKaJO*¥ffi«SW«3«:j:orW 
W©s6»#-Kfc:je*£. Ifctfot, H«aBtt^5»-* 

m h : flgSBS^oSCS 

raj : i# S CO® j^OKlc 

O-XYZ: 
H = + r qz 
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[00761 06 (C«, ^SgtkffiltCffi&atf » M 0 0 

{c*ji»rs^ffoi«g&KSuatt%©isp-rsfctf)©®a 

^Hfi*7P-^ + -h©^Sre^LTUS. fiL , JUT 

h i o o©#Mffi{£g-^ttfF£iaa-<r£ 

ffll.>4Ci4f4. fll, ^»J/a (' ) tf&©B*t* 
[0077] 

[*i ] 



[0 07 8] $fc> n#?» h 1 0 0©RBK»3#>— JE * 5. 
(r \,+ r ai = const) r. So. KaWj&flJ-tfn-T?* 

[0079] sara^m*. oik?hoo (Dm^m 30 
•r-sn^y h 1 0 o©*m*> Kiz:^tt^©± 

[0 08 0] ft*4a- «f -3?> KB, £t«SR8 1 
m. K»©«iM»1*S&£, SSP©|g» • ttft£39Kitc 40 

9B£-r-5fc*©^*->^s^sns Uf^^Sl 
1) . cfcO^WCCB. *rjsaauBr^#->. 
zMPidit, ^Lr_hKa«j^-^- 

«»©*»«:« OTtt, Z'^lSj 

+ m h H^ + fqx +g x )- m^Hx 
- "hHfiiq, + rqy + g y )+ m h g z ^ y 



[0081] ^k, nB-#=F&&m&m&.*:7 : >i*m 

f*fk *0TJd8»IMcJ:»J»£-r4SH£ 
ZMPitOtyftt, D-;HJiit> , )©#*-^> h 

(m x , m y ) (xf^s i2)„ 

[0082] mk-ittw& , m<gm.wz7 s )\'* 

m^X. flgBB^ffiftjISb (r '„„, r '„) t,c£iX& 
■/S13), 

[0 08 3]»^ ZMP±KteWS*->> h 

so'-x-yz '±rzsm-r3 u-r-^s u)„ j: 

•T5*-^>h (M, , M y ) *»^©SittS 
. «aW^©*¥»» tcH^- *3S (r„, r h , ) * 
^ft©Btlt£aic3!ito, TSK^ J: ^ ft* 

«j-*t»sczmp*ssc ( i ) tmmn. 

[0 08 4] 
[K2] 



r impJ=-M y (t) 
rimp v )=-M x (t) 



(i) 



[0 08 5] fit, «T*>)fSfi-r-5fe©i-rS. 
[0 08 6] 



HS3] 



50 



(11) 
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22 



fhz =0 

r&z+r^s const (^Kf-BIb— ^) 

[0 08 7] ±E©ZMP*SS5 ( 1 ) 

s (jffl^o) tsotzMPsaa (i) ^Kcit, 

**nSISt £ LT ©H*©*¥lft*M&« ( r in i r„)0 
Ci*Jt?*S (Xf^'S 16). CC 

A3 <fc 9 &H«*¥l6*H5arc* So Z M P e«{4« 

[0088] mm$fttcmm-kvit?tbWijE.Ltcfc& 
•±fimmmmv% tz^msic tm-±j&xtb>-< * 

->©WRj£-fciE*fT5 (Xf^S17). C© 
[0 0 8 9] ^"C, _fcas©J:5«:orS&tifc^#a 

35l < mmx.t> < ©»sa»e> & ia#»nooo« 20 

Sa^) (cteWS^ZMPi©*-^>l- (eM 
, , eM, ) 18). 
^JU-CttifB© [»3 ] ^fSCi^ffti Ufc 

R5J©^ffc«:*tLr— St?*SjfiJS«C:iO . 

[0 09 0]M*fJKCfcWI. ; &"^>h (eM, , 
eM, ) tt. »ajil«|O^T-5*-y> h^T* 
£. i<Xf'>7'S19m C©*-y>h(e 
M, , eM, ) ^N«S- : eT c JKcfcwsafei- : e-^> f- 
©fF^ffi (eM, . £M, ) *«*»5*%*lJ&rS. It 30 

sib £ **t?*ntf . jmsew-t * - >©««fl?R 
-c^/cci^s^-r-s©-^ (xf 7 7's2 0) . 

[0 09 1] ffe^ if*^KCi5»4*-^> h ( e 
M, , eM,) *J^*f\MC*iW4*-^>h©BF?£ 
ifi ( eM, , eM, ) «_hr*-5fc»^tctt. ii^ef 5 
;Mt teW h (eM, , eM, ) *fflt^Tj£(K 
J &-5 s ;WC*»W*«ftI***-^>h (M, , M, ) £^ 
iEfr (Xf^'S2 1) . Si^ZMP^SCDlHJ?: 40 
?t5. *ct. l^ffie^iScciR^-rss-e. ±SEU/c 
J: 5 ftJB&SBStt'N- * - >©ifi(H»©J|ttH i ^JE£lg 0 il 

[0 09 2] mtzu:. metc^tmm^micjztiw . 
# ;» n o o©±*#*ffli>fc«»ffrafofe±** 

trfflOOiKf M00 (H3*#M©C£) ©*§-£, «■ 50 



SaS2 2R/L©ftK£JK§B©*¥&Hii£i*tN W© 

[0 09 3] l/W-jt, :*S8H0«C«* 2 JEfiSS&fT 
SCDa#9 M 0 0(c«fcftfcf, itji^tfjl^^^ii^f^f 

[0094] #{C> iffi*B&l$ K_h»-rat)i&±JKift: 
*fr&fflt»fcJ»S*> (DWPivtfy MOO KEP 

smsjcsfc) TJK©#ss*SHe-i-ac -r 
& to % . mm <o & ^±m»^m<Dmmm>^ 

©ytaj>Kjfe*>nfc§6»S3£tt*, JK©*¥tMtt?je*3 

[0 0 9 5] gfc. @7K(J, ^I^Wc^-Sn^ b 
#Jli©fl&©0fl £ 7P-?t"F ©Jf^-C^ L r I > -5. {& 

u ±i& trance. mz-#=Fmg>M&mi*7 : )\szm 
(,vrD#^ h l o 0©SW85fiS^«6ff ; £f2a-r-S&© 

[0 0 9 6] B^iM^MRtt. P «K f h 1 0 0 ©*Mt ^# 
HO 0 i: ©i&fP&fg^t S g©JL-if • 3 v> K 
«©A^J«:j»SfUt:B!>&-4-S. a— !f KjWB* 
tsa*'^ h l 0 0 ©tdm*. ffl*.lZ. iSiZ:^SiiB#©± 

[0097] !f-37> Ktt, ±§IJffllg|58 1 

saKi»*»6*ai3tiszMP*ji» ±m« 

«j. RS©j6»^H3ttir. S»©IBft • ftf^fc^lSJc 
^t5fc«)©A$->^tS3ha ^S3 

i) . zKtmtmic^ *ra»jBtt^if->. 

>*«3E-rS. *fc. Bgg|S©jIi&{C|»L.Ttt. Z'^lfil 

[0 09 8] iWC. ^-^^w^aiK-tf-'^ («T 
r ijftisij&c «t o «*T««5e z m p _tr© tr » 5=-#> 

P-;H***>*)©**-^>h (M x , M v ) ZWttitZ 

(xf'j^sa 2) . 

[0099]^, WK¥ffif*I«*J ( r ■„,. 
r ■•»,) *7-'jxa«HHfr* (Xf^S33) . 

^HWicfcc^ristc^^n© <t 5tc, 7 - X.MXMM? 
Z C tic J: 0 . Nmtt^&AiSSteS«-K:B#8ll.r jR 
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nt&ckifivfsz. -rat>%. c©ttetct«?ss©» mmc3&>z>tmmc, fft (sa^-'ji^) * 

*tmiWiJS3l*i otfiitsc ttft:**. Sfcs f ^r&c&?*~^>bfi*e©fc©**ffi(fi:rsc 

■c. fH»j«K*^B{ciai±s-ttsci*J-c*s. [0 l o 7 ] fM$^^JJ8oI« £tt. 

[0100] K5EZMP±-C©hT5»^«. a- &£©aiK9 h©±¥#£ffl^fc«3ittft^ft:fo*>±¥ 

;n»*fe •)©**--* >h (m, , m, ) (c-oi^-cfe^ »<D%mctm?&. >ts* s 6ffl©MfipaiJS© 

- »; x«afcJHHfrs (Xf?^S34) = 2J&*£ff3?P#f H00 (i34#M®Ci) ©t§ 

[oioi] actvc. Ra*¥Brt*at©7- y x«m» £\ as® 2 2 R/L©ffig<tKgis©i«3rw©^#5 

»^S35) . mmmwi<DmiM&&2?> ur-^s 10 b, w©jg»-f&*>fcTJtt© r^§j ^mct^ 

36). cc-c*a?)e>nsia{H^«, seje^tf^rwftjR «#rs (was) . 

watt^* £ - > ^sas-r s ^gp©7K¥im*f&g©ia^w toiosi ifc*hT, *£tt0i<cffi£ 2 lataaMf 

(r hx , r h¥ ) «fc0Aflsfl«J«:«ZMP3&sa*tt ffiOO>K» h 1 0 OKJctlt*, Ka^WWBKMfl* 

[ 0 1 0 2 ] 3 tifcififKj^±r«^a?>t95e L- tcwm- C t * J; 5 . 

•_hKa«w^!i-c*a:c»»^K:tt,. f*#-_hjga«&^* [0109] wk. tt£7Wtc±#-r«:to4±tt£# 

-XDmWtM-i&IEZft*) Uf^S37). C© #*JfC>fcJ^9-¥«9©ttf&4^0fcttefcK. 

i»aj©«i«*staorfej:i>. **5±*©^§Kft,Dt, 9 otto 

[0 1 0 3] *i,>-c. ±M©<fc9tcur^6tifc^#M 20 ©^^^-rsci/53-c^-s.o Tft*>^ mmki^ 

m^^->^RXbx, mas*? * crtt*>%. mk> ffioa^i^^oj^^aBrf^o^K^totiytse 

SO < »*fiTK*< ©*tjS*6 ft So h 1 0 0©ffi ■©*¥ttBt?3£«3ti*TK©*SKJ: 

* , eM, ) €rgtmrS (^7=-->^S38) . MRS* 5t?-?*S. 

fiU-pjaLhK© [»3 ] tfJiSirrst ifctfrSi Ltc [0110] [iS»] fcLh. #tO*W^#)Bl4-^ 

[0 10 4] iftfiMCWSt-jOh (eM, , «ffl%sSU»*Ci«gWC**. 

eM, ) mgpasb^i-rs^-^^ Mir* [0111] *wn»«t>'Ctt. p^., h©f*s^f^^w 

S. i<Xf-^S3 9W £©■*-.*> h (e 30 5i, fmn-fi4kQt. fW3-*7 3 SSJS 

M, , eM, ) dSfi^^KCfc^S^-^Oh©^ &P#i> h©MSI5©igf£ ( 6 hx , 0 hv , i 

ffi ( eM, , eM, ) *S»3&»53&>**l5&rs. fp^ffie ofc#\ MSP©fig{* AfflMo * r„ MOO tmM<Diz 

*att?a*i«. «a5K3©i»-''«*->©jKaf«eRc«eje h^^ft^©2sa:a:^tfKi ! ^©#i*^*^XAi© 
c£*K«c-r*©T? Uf^s40), ttomji-* [0 1 1 2] #3Bg§©sgtt. >&?bi> rntf* 

[0105] K«*f !! Jl/K*»W**-^> h ( e fl^0< l*fi86StWftfPffl*ffl(,»rAIH©«lftK:<H-ttytai 

ffi (em, , £ M, ) w±r*ofcJs^c«. mm*? m<Dmmftmcm-??>m£,-e$>-?xb. mmc*m}* 

JMC*5WS*-y>h (eM,, eM, ) £ffl(,»T*R 40 jtffl-TSC t^T* S. 

**^fcfctf*«Jn$B£*--y>h (M, . M, > * [0 113] S-TSic, 0!^&t»5J&»T?#fHli*M7j* 

ifeJELX (^f^S41) > SC^7-yx«afcJHHI0 lttfc©t*f5, R^flWcWRStiS^Srtt&t*. 

T. Steffi c^MtcflJUR-r 4 JLJ60;teJ:5&JB@K $f&W©^gfc¥iJ»r-f Sfc&icK, HffiKSEf*Ufc«*F 

aeft^ £ - >©ja{KP©#tti i ^je^^o ii untf r f»*©«6H©ffi*#si-r-< * s„ 

S„ [0114] ##©/c«&, ABSn**'j h©WfSi*f s Jl' 

[0106] am#-es.n«, H7fc*TA&S^J«cj: ««S*H9 (c0»(,r*5< . BHfc^-rW^ttv 

^T4>ftS*3l«I^±Jfta»©iaS{ca-3l»T^^TBj 5*6±13, WKffi6, tfr§64, *1SrH»7SCf*» 

ffiftffiaa«*S©I , rSC 436S'r*S, il>5Ciftl 83&>6ftSSP^* r±Jgg|5j 17 4PfA. S/c. 

«?-C#S-C*,4 9o iff&t. ZMP*SSC©*ffiW»ffiK: 5s6>6*t»M«l 0*r©ffiH* rf$#g|3j 9 <bH^\ 
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1 0 *T©«5H* rigSRj 1 8 iPfcit. ft^PBgiS 1 0 

£/c, J&MSj 1 T©AIISB 1 2 . Mifflin 14, T 
MSP 1 3 . SmMSS 1 5 Rtf JE» 1 6 * 6 ft 3 
rrJSSPJ 19iPfA. -«Ktt. <*#Hfl§i5 1 0 £«3± 

[0115] *fc. 01 0(CB > AIBSOjKv h©fSl© 

KS5 1 0 ?:#0ftl<^-CEI9K:^LfcW<i:«ffijST-5 o 10 
««©*«!tcoi,»rt3:ia*#«R3ti?ti». W#(cffl^-r 

s#»M»3&^ri«snitt*iorAnaiia!K» h©± 

fWft£\ mSKKOAMSaiy? h©«i^ ±flc©» 
# £5 L< ft S. ftfc, 09&C/0 1 0-CfflO 

*ft«#©Bffi i «— 9c o ft t ^*a» 

£ftfci<\ 
[0116] 

£#©y #-XA*ttff *«ofc#s6**rr* u r y x 20 
? -f f # & p # ? h icft miemm sns, «n/c^tf$« 

[0117] ifc, ^wmc^tiix, m«t h-mm/ 

So 

[0118] Sfc, #fPJfCci;ft«\ 2SB3H&fT(CJ: 

[0119] g/c. *»H«:J:n«, t hicifi^BMft 

[0120]*&, #»Wtc<fcfttf. 2Si£ji*ffK:J: 
ft £* ©t>*>KI>£±¥#a5*g48<5 tirft 5o#^ tcfct,> 

MMVttmv%:£±im£m<?>fmmm}ft<Dft 40 
[0121] *§m< l cffi2>2g.m.\Lmm<Dv#v h 

£ t, > BJRSPJWT ) -T ft *) * T¥#©3c5£ O -c if - 

>*&s-r-s<fc^(cftort»-5„ u/c#s->-c\ mm'O'p 
<o ft £'±*#^©jst»a*ttfp©fci*tc^t>nfc 50 
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[0122] H-J^6ffl©W»S£K*J#-3 2fi#fT® 
ptJ?* h<DWr&. &JEgp©fiS£J13P©iS3rjW©5gf| 
3&s— «KS*S©-c. Jgafflb"' * - £ c t 
tt. W©«p-rftto^TK© r^gj *8B&r&e£* 

*WT»lW#ffiKJ:*itf. ±¥#©^Kieo-r, §sge# 
tfr^-SJ: 5ttT¥#©#S4tte£-J-ac £**rs«SR 

[HiB©1Mi&KW] 

[H 1 ] *IWJ©ISEJkK:^$ti*AmiSnjP» h 1 0 0 
[02] *»WCDSaK«:ttStiSAIBffln«K» h 1 0 0 

[03 ] ^us««:«*AiB®a«i«» h 1 0 oaywrr 
[04] *ntfeWc^sAfflMp#s' h 1 0 o©wer> 

[05] *HJSWc«SMf$IJiai©ff-#©/c&fC«A$ 
ft*, AF^MP^y h 1 0 0©«USB.-3*=F»<D*«jS 

[06 ] *HJfeWc^*AWSP# ? h 1 0 0«c*jws 
#tfSli^©^il^li?:^0/c7 P-5 1 * - h 

[07] *»I(Cftl.P#7 h 1 0 0 tC*st>T£J£2& 
ffBJ»ftRaBMb**(lfflrr 4«Hl*JB©flfe©fll*^ 0 tc 

[08] 05 i/CTjk l tcg>w&*: <f>wD mzmsxDt&zm 
[09] awcj*^ hoiw»*f t ;nitfS*fieaa , jfc^ 
[010] ahmp*^ h©iwffl*'riH»j«*fliajwcc 

^L/c0-C** o 
[#^©^BJ] 

i-st». 2-wm®iB-m 

9-WWffiP-^W, 10-JJ53-i 
11-Wf-yfi, 1 

1 3-*imwe»^«i, 1 4-5-nmmn-*m 

1 5-*S|5. 1 6-JgM®3-«| 

1 i-ummvvrm, 1 8-«w»o-^# 

1 9-mmmvv*m, 2 o-smwwtrv^* 

2 i-jairi«*o-jni, 2 2-s» 

3 0 -sBSH5;i- » h , 4 0 -f^gp^- 9 h 
5 0 -JfSSP-3.- f h , 5 1 •••±HPt.- * t> 

5 2 -ffJiaSSJ.^- ? h , 5 3 •••fKa^ -> Y 

6 0 -WSPa- -;K 6 1 -APgP^-=- h 

6 2 -ttH»3.^ , h , 6 3 -mm*- ■> h 
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8 0 -fflfflz.- ,K 8 1 -i*IJ®g|5 *93 -5gf*-te>if 

8 2 -jaaiass ioo-amo^^ 

9 i , 9 2 ~mmmm-z>-y * 
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C56)##3t«« W5fl ¥ 7 - 205069 (JP, A ) 
^Xl- 48170 ( J P, A) 



(58)PSL/c#If(Int.C!. 7 , DB2) 
B25J 5/00 - 13/00 
A63H 11/00 



